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SUMMARY
In the instant proceeding Space Exploration Holdings, [(&faceX)seeks to modify its
Ku/Ka-bandNon-Geostationary Orbiting (NGSdixense to relocat200 percent of itBlGSO
satellitescurrenty authorized tdoperate at altitudes from 1,110 km to 1,325 km down to

altitudes ranging from 540 km to 570 km, and to make related chahges.

Under 47 CFR, especially but not limited to Parts 1 and 25, and the powers delegated to
the International Bureau, it is now apparent that the SpaceX Major Modification application
evidences @arima faciecase requiring that the major modification not benggd and calling
into questionth@ r o j e cpropasitio@lantegrity and planningspaceX and the
International Bureauneed tadivulge critical and material information missing from the record
Proof that the SpaceX system caraglequée insurance against numerous reasonably
foreseeable systemic and catastrophic failuresstedaeprovided.Proof that the citizens and
the government of the United States are indemnified agamysiaterial sstemic or
catastrophic failures caused by BgaceX system as proposed for modificat®necessary.

Over adozenimpacted federalgencieamustbe forthwith contacted and effectively consulted

with in theirimpactedareas of expertisend jurisdiction The SpaceX launchemustbe

immediately suspended along with a suspension or revocation of Call Signs S2983 and S3109
until and if baseline, material licensure and operational requirements are certified as sgtisfied
the appropriate authorities of jurisdiction in a manner keeping with U.S. Law and Treaty

Obligations.

1 See: APPLICATION FOR MODIFICATION OF AUTHORIZATION FOR THE SPACEX NGSO SAIAELITE SYSTEM
MOD20200417000037,Call Sign§2983/3018(SpaceX¥ajor Modification Application)dated April 17, 2020),
Space Exploration Holdings, LLC



The SpaceX network, as approved and as plansnddsigned athe largestatellite
systemintheEar t hés hi story, as meas Unfatdfthbgurremtub | i cl vy
authorizations are fully deployefi,p a ¢ e X 6 swillscgnsidt affivedimes the number of
satellitesthanalli h e waunmrehtlg dpsrational networks (domestic and international)
combined? As such, the regulatory agencies overseeing the potential impacts of approving or
assessing the deployment, hold a heightened duty o&ndreigilance pursuant to dmegically
and internationally recognized precautionary principl@seBALANCE GROUP Opposition
and motioms listed herein are meant to be useful toRéderal Communications Commission,
SpaceXthepublicca n d t h eaddgitionaltepresentsitives in assessing material issties
security, health, safety and welfarelated to approving, fundin@suring,constructing, and
operating the proposed network, or similar networks

Critical informationis missing. The missing informationcludes and is not limited to
matters of national securityenvironmental impast proof thatsuitableinsuranceand
indemnificationexistsagainst a number of materehd readilyidentifiablesystemic and
catastrophitarms evidencehatminimally acceptable confirmed coordinatjavritten
assessmentand permissions were secuseith other federal agencidisat havesubject matter

jurisdictiond not to mentiora variety of other requirements on the face of the license.

2ln2004af £ GKS ¢2NI RQA al tit&ed BOD safellités éndpkdiiors, afdby Aphl FOR@e
were approximately 2,200 satellites irrlit, according to the Apr23, 2020,Satement of FCC Commissioner
Rosenworcel(Mitigation of Orbital Debris in the New Space ABeport & Order and Further Notice of Proposed
RulemakinglB Docket No. 1:813).The combined SpaceX satellite authorizaggermit deployment of 11,927
satellitesduring the course of thie license termg4,409 satellites through Call Sign S2983/S3018 and 7,518
satellites through Call Sign S2992).

3The BALANCE GRQ#/Resigned to provide counsel and technical systems and solutions to individuals, non

profits, corporations, and governments. Its mission isrisure that satellite and terrestrial broadband and other
radio-frequency transmission networks and techndkesyare proven, through peeeviewed science, to not pose a

material risk of systemic harm to human beings or the environment both prior to being approved for deployment

and also during their operational and pe&tLJS NI G A2y f 0 a&aLl OS RSONARALEOD LKIF&ASaod
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l. Background® Scope

The Commission authorized SpaceX in 2018 to construct, deploy, and operate an NGSO
constellation consisting of 4,425 satellites operating in 83 orbital planes at fimeediff
altitudes, using Kuand Kaband spectrugrunder Call Signs S2983 and S30¢The
Commission granted SpaceXradification of that authorization in April 2019 to relocate 1,584
satellites previously authorized to operate at an altitude of 1,156 maltitude of 550 km.It
also granted a slight reduction of total satellites to 4,409.
Now SpaceX seeks:
A éauthorization to relocate the rest of its satellites to operate in altitudes with the same
benefits as those used for its initt@ployment. Specifically, SpaceX seeks to relocate
2,824 satellites that were previously authorized for operation at altitudes ranging from
1,100 km to 1,330 km to new altitudes ranging from 540 km to 570 km. Because of the
increased atmospheric drag astlower altitude, this relocation will significantly
enhance space safety by ensuring that any orbital debris will quicklytee and demise
in the atmosphere. And because of its closer proximity to consumers on Earth, this
modification will allow Spack 6 s sy st e m -latencyproadbanddceunderoed
and underserved Americans that is on par with service previously only available in urban
areas®
SpaceX also seeks to reduce the number of satellites under Call Signs S2983/S3018 by
one to 4,408. Thestandard for determining whether such a modification would serve the public

interest: Alf the proposed modification does

is otherwise consistent with Commission policies, it is generally grafted.

4 SeeSpace Exploration Holdings, LLC, 33 FCC Rcd. 3391, { 11 (2018)

5 Order & AuthorizationSpace Expration Holdings, LL&equest for Modificatiomf the Authorization for SpaceX
NGSO Satellite System (IBfSNo. SAIMOD-2019080-00087) Released: Deeeber 19, 2019H & { Y I f £ S NJ
a2RATAOIGARZ2YE0Z

6 SpaceX Major Modification Application.

"Ibidat p.9.

8{ 8§88 { LI OS 9ELIX 2N} GA2Yy | 2fRAY3I&s [[/ =2 on C// wOR® HpHC
LLC, 14 FCC Rcd. 2261, 15 (1B 1999).



The SpaceXMajor Modification wasapparentlyinadverently andprematurely granted
almost immediately after it was fil€dUpon inquiry, aCorrection wasubsequentljssued,
removing theerroredgrant°

As a general mattethere is a process for granting major modifications to a satellite
network license.Certain modest or even somewhat matesiadlutiors in alreadyFCC approved
network designs indeed have a place in the major modification application piidussscuis
asadvancenentsandnew opportunitiepresent themselvder optimization of a network
Moreover,fithe emerging generation of spacecraft and systems reflect a more flexible and
responsive design, manufacturing, and deployment structuralliwas iteration and
improvement, as expressed in periodic modificatihsBut the present situation is radically
different. The largest satellite network in human history, whose size and sgopeds the
operations of alturrentlyoperational satellite systems on earth,ncasimply and massively
alter one hundred percent of its satellite elevationssimeeepingnanner, whi¢ skipping major
and minor licensure and op&amal requirementslet alone national security and public health,
safety and welfare matter@d notice and comment requiremeatke.

The following documents are incorporatedo thisOpposition and its associated
Modification requestas the issues heredme inextricably intertwined1) Application for
Reviewsubmittedby Healthy Heavens Trusiulie Levine Lisa Aileen CianciDiane Craig,

Miriam Lindbeck, Caey McCarthy, 8san Buseim File Number: SES.1C-2019021100151

9 See Public Notice, Federal Communications Commission, Satellite Policy Branch Information, Actions Taken,
Report No. SAT1462, Grant,April 24 2020.

10 See Public Notice, Federal Communications Commission, Satellite Policy Branch Information, Actions Taken,
Report No. SAU01463, Corrections, May 1, 2020.

11See CONSOLIDATED OPPOSITION TO PETITIONS OF SPACE EXPLORATION HOLDINGS, LLC re:
Application of SPACE EXPLORATION HOLDINGS, LLC, For Modification of Authorization (IBFS-MI@MDNos. SAT
2018110800083; SA‘MOD-2019083600087 Call Signs: S2983 and S3018) (October 30).2019
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(filed April 15, 2020%?, andthe related?2) Petitioner® R @opOjppositiorof Space Services,

Inc. to Application for Review (filed May 15, 2028)

Images 1 & 2 Hundreds of
thousands of manmade objecats
99: 2F UGUKSY taalLd
occupy low Earth orbifThe dots
representfunctioning satellits,
inactive satellits, or debris.
SOURCHRASA, Astromaterials
Research & Exploration Science
ORBITAL DEBRIS PROGRAM
OFFICE, (NASA illustration
courtesyOrbital Debris Program
Office)

12 SeeApplication for Reviefiled April 15, 2020In the Matter of SpaceX Servic€orporationFile Number: SES
LIG2019021100151, Blanket License Granted to SpaceX Services Corporation on March 13, 2020 by the
International Bureau, Satellite Divisibereby incorporated in fulby reference.

13 SeePetitioner<Replyfiled May 15, 20200 Opposition of SpaceServices, Inc. To Application For Review,
hereby incorporated in full by reference.



mailto:https://drive.google.com/file/d/1lqGeoEYbxRUeA5XGhiz-TpbTT_PHpu9v/view?usp=sharing
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Satellite Elevation Categories

SpaceX Major Modification Proposes Low Earth Orbits (LEO), 570km and below

N\

-— high Earth & geosynchronous orbit (235,780 km) ‘

“‘ I'. mid Earth orbit (2,000-35,780 km)
\ .— low Earth orbit (180-2,000 km) L

Earth |

lunar orbit (384,000 km)

One way of classifying orbits is by altitude. Low Earth orbit (LEO) starts just
above the top of the atmosphere, while high Earth orbit begins about one
tenth of the way to the moon. (NASA illustration by Robert Simmon)

5/26/2020  Comments by TDSI to “Catalog of Earth Satellite Orbits.” NASA, Riebeek, Holli. September 4, 2009. https://earthobservatory.nasa.gov/features/OrbitsCatalog

Image 34

Today: 2,200 operational satellites globally .

Proposed Satellite Industry designs are pointing towards reaching 50,000 satellites

\ /
All the world’s //
satellites number Q/
2,200 -

< i

»

geostationary GPS \ Sun-synchronous
| 35,780 km altitude | 20,200 km altitude 705 km altitude
11,100 km/hour 13,900 km/hour / 27,500 km/hour
Y SpaceX proposes to saturate
Al

this narrow low earth orbit
strip with 12,000 satellites,
starting at 570km and below.

5/26/2020  Comments by TDSI to “Catalog of Earth Satellite Orbits.” NASA, Riebeek, Holli. September 4, 2009. https://earthobservatory.nasa.gov/features/OrbitsCatalog

Image 4
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Image 4%SpaceX Current Authorization
Orbital Plane 72 32 8 5 6
Satelliteper Plane 22 50 50 75 75
Altitude 550 km | 1,110 km| 1,130 km 1,275 km 1,325 km
Inclination 53 53.8 74° 81° 70
Table 1. Summary of Currently Authorized NGSO Constellations
SpaceX Proposed Modification
Orbital Plane 72 72 36 6 4
Satelliteper Plane 22 22 20 58 43
Altitude 550 km | 540 km 570km 560km 560 km
Inclination 53 53.2 70° 97.6 97.6

Table 2. Summary of Proposed Modificatitn

Il. Missing DataUnanswered Questiod@sProcess Issues

SpaceXst at es t hat

t e

once f uprovide fudl Bnpelcaveragedto i t s sy s

virtually entire planet. o

A. Systemic Harm Evaluation and Guarantee is Missifige SpaceXMajor

Modification Applicationfails to notewhetherany guaranteexiststhatthe massively
changecdhetwork it seeks to deploy witiot cause systemic material harm to the

public. It raises the question whether the original grant contains any such guarantee.
If such an evaluation and guaranésestin the Major Modification Application or in
FCCo0s aut hec

the orighal grantit mustbe producedT h e statutory

under the Communications Act of 1934, the Telecommunications Act of 1996, and as

Commentsby TD8I2 &/ F Gl t23 2F 91 NIK hNDbAGaDE
https://earthobservatory.nasa.gov/features/OrbitsCatalog

17 Source: SpaceX Majbtodification Application

18 SeeSpace Exploration Holdings, LLC, 33 FCC Rcd. 33®©018). MEMORANDUM OPINION, ORDER AND
AUTHORIZATIOSpace Exploration Holdings, LA@plication For Approval for Orbital Deploymeartd Operating
Authority for theSpaceX NGSO Satellite SysterdApplication For Approval For Orbital Deploymdémid
Operating Authority for th&SpaceX NGSO Satellite System Supplen®rs File No. SADA2016111500118
(Call Sign S2983ATLOA201707260011Q (Call Sign S3018daopted: March 28, 2018 Released: March 29,

2018.

{FGStEAGS bt {! =



https://earthobservatory.nasa.gov/features/OrbitsCatalog

explained in such seminal casestesModified Final Judgement breaking Ap&T
(among othergy, requires the diligentavoidance of systeimharm to the public

Title 47 of the Code of Federal Regulas@iso embodiethe FCC 6 diligence in
matters ohomeland securify, the national defenst ard other equally weighty
issuesgspecially when sugbotentialharms ardoreseeable and have been clearly
communicated to theCC.

B. Nati onal Security | mpact on the Worl dbés L

Federal Agency NighEky Pollution and LighExposure Studies Are Missind:he

SpaceX record appears to omit stating whepleerreviewedstudieshavebeen

completed to assess the impact of light pollution

Celestial Navigation
}Master 500/1600 GT)
Oceans Navigation

(OICNW)

W

N

|

Course Summary:

This course provides classroom training in
celestial navigation techniques and is
intended for individuals who wish to obtain
an “Upon Oceans” endorsement on their U.S.
Coast Guard License or satisfy the course
requirement for OICNW.

Image 5?2
For example, the largest ships on the plétietse over 500 GTgeploy anOfficer In

Charge of Navigation Watagh Ol CN W) . That of $Standardséos t r ai ni

19M. 24, infra.
20 See generally, 47 CBRction0.392
21 See gnerally, 47 CFR Sect®f381, 0.383, and 0.387.

22 Chesapeake Marine Training Institué€elestial Navigation (Master 500/1600 GDQdeans Navigation
(OICNWY €hesapeake Marine Training InstituB20.https://www.chesapeakemarineinst.com/cmti
course/celestiahavigation/

10



Training, Certification and Watchkeepin§ TCW), which include specific celestial
navigation training and competencBuch competence is especially critical when it is
needed most, i.e., during the failure of other navigational syst#eshe requirements
of 46 CFR Section 11.309(a)(4)(vifj. Whateffectwill deployingfar more satellites
than eveoperatedn the hstory of manking especiallyat suchlow elevations of around
540-570km as proposed in the SpaceX Modification applicati@ve orthe night sky,
and thus also toelestial navigation capabilitiedddeed, vinat will deploying the
satellites evenaroundl,110-1,325km elevation do to celestial navigation capabilities?
Where is the information on the record thalkestial navigatonandh e wor | ddés | ar
ships let alone other vesselsill not be impacted?f such information exists, is it in the
form of peefreviewed studiesand also have relevant agencies of jurisdiction provided

written consultation and approvals to the FEC?

3¢ § 88y11.308 Requirements to qualify for &1 CW endorsemeasOfficer in charge of a navigational watch

(OICNW2 F @SaasSta 2F pnn D¢ SpalslEhéldernatianal€dhiventibreoyl Sténdafd§ @St 0 ¢
of Training, Certification and Watchkeeping for Seafarers (or STCW), sets qualification standards for personnel on
seagoing ships. These requirements have been incorporated int&REoBlation and Policfor certain personnel.

See U.S. Regulation, Policy, and SF8Wor more details about applicability, qualification, transition, and

underlying national endrsement requirements. bl GA2YyLlt letbsNRwividos Sscd.n8lAirticS i

:Seeals§y nc / Cw { SOiA2yaTCW antionrsermentimgaRs am andotatiothoh an MiM& chant

Mariner Cre@ntial] that allows a mariner to serve in those capacities under 10dfQ@Bis subpart. The STCW

endorsement serves as evidence that a mariner has met the requirements of the STCW Corévention.

24 When faced withresolvingdifficult questionsabout highlyscalable systemshe public interestis best served by

bestin-class studies and resourceSases as varied as the Modified Final Judgement (concerning the breakup of
AT&T)NRDC v. FCC (regardMigPARnd many others ofteare materially relianon peerreviewed sciencer the

input of other expert agencie®r both See generallyl) AT&T Modified Final JudgemeBg2 F. Supp. 131 (D.

D.C. 1982)2) UNITED KEETOOWAH BAND OF CHEROKEE INDIANS IN OKLAHOMA, INDIVIDUALLY AND ON BEHALI
OF ALL OTIRENATIVE AMERICAN INDIAN TRIBES AND TRIBAL ORGANIZATIONS, ET AL., PETITIONERS v. FEDERA
COMMUNICATIONS COMMISSION AND UNITED STATES OF AMERICA. United States Court of Appeals FOR THE
DISTRICT OF COLUMBIA CIRCUIT. December 9,
2019.https://www.cadc.uscourts.gov/internet/opinions.nsf/4001BED4E8A6A29685258451005085C7/$file/18
11291801375.pdf (3) AT&T ALASCOM and WardrtidAmerica, Inc., Appellants, v. John ORCHITT; and The State

of Alaska, Department of Labor and Workforce Development, Division of Workers' Compensation, Appellees. No.

S12058. Supreme Court of Alaska. July 6, 28@@s://law.justia.com/cases/alaska/suprerepurt/2007/s-

120581.html; (@) In the Matter of the Claim of Antoinette Yannon, Respondent, v. New York Telephone Company,
Appellant. Workers' Compentian Board, Respondent. Appellate Division of the Supreme Court of the State of

New York, Third Department. May 6, 1982ps://www.leagle.com/decision/198232786ad2d2411289

11


https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a61e79d0cf5c67876a38c4414a20953e&term_occur=999&term_src=Title:46:Chapter:I:Subchapter:B:Part:11:Subpart:C:11.309
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=7186c73762609cf2461d3d582066c1b3&term_occur=999&term_src=Title:46:Chapter:I:Subchapter:B:Part:11:Subpart:C:11.309
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=7186c73762609cf2461d3d582066c1b3&term_occur=999&term_src=Title:46:Chapter:I:Subchapter:B:Part:11:Subpart:C:11.309
https://www.dco.uscg.mil/Our-Organization/Assistant-Commandant-for-Prevention-Policy-CG-5P/National-Maritime-Center-NMC/policy_regulations/
https://www.dco.uscg.mil/Our-Organization/Assistant-Commandant-for-Prevention-Policy-CG-5P/National-Maritime-Center-NMC/faq/
https://www.dco.uscg.mil/nmc/stcw/
https://www.cadc.uscourts.gov/internet/opinions.nsf/4001BED4E8A6A29685258451005085C7/$file/18-1129-1801375.pdf
https://www.cadc.uscourts.gov/internet/opinions.nsf/4001BED4E8A6A29685258451005085C7/$file/18-1129-1801375.pdf
https://law.justia.com/cases/alaska/supreme-court/2007/s-12058-1.html
https://law.justia.com/cases/alaska/supreme-court/2007/s-12058-1.html
https://www.leagle.com/decision/198232786ad2d2411289

There are many measures for assedgjhg pollutionand its impact®> One such
measuresthe Kelvin Temperature Scal® What is the Kelvin Temperature Scale
changeo the nightsky and the daytime slgausedy the SpaceXajor Modification
Application if grante@ What is theKelvin Temperature Scalehange to the night sky if
the SpaceX networlks built as currently authoriz€dDoes this information exist on the
record? If so, has it been pgeriewed and have the necessary federal agencies of

expertise provided their review and approvals?

Kelvin Temperature Scale
Higher color temperatures mean bluer light,
the kind that should be avoided after dusk.

1500K B8000K

& « 3 ¢ & 3
S $ & 5 g

Kelvin
Q SR

$ ¥ S 88 $ Temperature

3 & Chart

2200K
—2700K
3000K
3200K
4000K
4200K
5500K

Credit:
http://commons.wikimedia.org/wiki/File:Kelvin_Temperature Char

t.svg

Image 6
What are the estimated other impaais|uding and not limited taight-sky light

pollution, groundlevel light pollution, impacts to humans and other flora and fauna

25 SeeDark Sky Assessment Guibips://www.darksky.org/wpcontent/uploads/bskpdf-manager/2019/06/Dark
SkyAssessmenGuideUpdate6-11-19.pdf. Seealsq The International Dark Sky Association,
https://www.d arksky.org/

26 See, International Dark Sky AssociatiBmman Healthhttps://www.darksky.org/lightpollution/numan-health/
See alsoSeeing Bluehttps://www. darksky.org/wpcontent/uploads/bskpdf-manager/29 SEEINGBLUE(1).PDF

12


https://www.darksky.org/wp-content/uploads/bsk-pdf-manager/2019/06/Dark-Sky-Assessment-Guide-Update-6-11-19.pdf
https://www.darksky.org/wp-content/uploads/bsk-pdf-manager/2019/06/Dark-Sky-Assessment-Guide-Update-6-11-19.pdf
https://www.darksky.org/
https://www.darksky.org/wp-content/uploads/bsk-pdf-manager/29_SEEINGBLUE(1).PDF

caused by the proposed SpaceX net#/@rkHave these been reviewed by the National
Science Foundation, the National Fish & Wildlife Service and all other agencies of
jurisdictionrelated to the environment, andfkara and fauna healthWhat is the impact
on bird migration, on turtle migration, on salmand whale and dolphimigration and
spawning bothspecifically and genera® The FCC holds requirements undee
AdministrativeProcedures Act (APA),National Environmental Policy ACNEPA),
Radiation Fhzard ReportRHR) obligations,Regulatory Flexibility Act (RFA)Secure
5G and Beyond Acthe Constitution and Convention of the International
Telecommunications Union (ITU CSC\Ynd other similarly situatectossagency and
crossgovernmenbbligations to conduct adetailed review of anodification request that
is this massive in scope.

What is the impact of the proposed modification on stargazing sites, and what is
the assessment of the National Park Servic
most valuablelark skylocations? What is the authority and expertise of the FCC and the
International Bureau in assessing whether and how to degrade and pollute night sky
locations? Does that authority supersede the authority of all the other relevant federal
agenciedo the extent that those agencies are not reasooalsylted and if sgfrom
whereis that authority derivetl What jurisdiction and rights do the state, local and tribal
authorities possess in this context? Wdiadutthe risk ofothercountries suing the US
governmentbased on violations ofUSglobal treaty obligations or other
requirements, for invading their night skies, especiattpw with the proposededuced

elevation?What are the rights of individual property ownetsmestic and international

27 See Large Biaular Telescope (LBT) reseaatiMount Graham ArizonaDeclaration of StefanGalozzi,
Astronomical Observatory of R@yExhibit 6 toApplication for Review, asited in fn. 12

13



especially those whose property purchases were substantially tied to the quiet enjoyment

of unobscureahight skies?

B "~

Q

Night Skies

Image 78

28 National Park Servicdb A 3K { {ASa®é bl A2yttt tFN] {SNBAOSD® HAHAND
https://www.nps.gov/subjects/nightskies/index.htm
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The natural light of the Milky Way and

constellations stand out against a dark sky over

Maroon Bells, Colorado

© Jeremy White

Image &°

BplF A2yt t I N] { SNIDAOSSericeb2d®KG {1 ASadé bl aGA2y Il f tF NJ
https://npgallery.nps.gov/SearchResults/albumid/e11253%504849-83d6-cfdd46aa03d3
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What elements of thational Environmental Policy A(NEPA) have been reviewed in
context of thisVlajor Modification Application and the overall SpaceX network as
authorized? The required impact assessmiefitumans, flora and fauna appears
impermissiblyweak if not outright missingf

C. National Space CourldiNSC) Coordination appears twe weak or missingThe SpaceX

Major Modification Applicationandthe underlying SpaceX recormdlp notappear to

evidence effective and detailed input from the National Space C@M®@)about the

wisdom and efficacy of the major modification and the underlying network doails.

studies existd validate thevisdom of having the largest planned satellite network in

history effectively sandwiched between critical GPS satellite netwietkaslone other
missioncritical satellite systemand planeEarth? Have space debris rules about

insuranceand indemnificatioreven beeffirmly established and reviewed by all the major

pl ayers? The NSC nefforts encompass every
reforming export controls to protecting airwaves facilitating space activities. Its

membership spans the civil, military, and comara sectors, including the Secretary of

State, Secretary of Defense, Secretary of Transportation, Secretary of Homeland Security,
and Director of National Intelligence. Representatives from the Office of Management

and Budget, National Aeronautics anda&p Administration, and the Joint Chiefs of

Staff, among ot her s 3 \hersistheeridencethabthese hi s c o

critically important organizations have provided input and guidance as to the wisdom of

30 SeeNRDC v. FGBugust 2019)
31 See Space Exploration Holdings, LLC, 33 FCC Rch.3892018).
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depl oying t he wenetwodk@sdedigaed,deeatome aspaoposdd foi
major modification?What abott he FCC6s mul ti ple Pegal obl

D. Sufficiently Comprehensivimsurance Declaration is Missingthe SpaceXnajor

modification applicatiorand its underlying authority appeardmit any statement that its
proposedsatellite networlor other network equipment is insured agaiseries of

readily identifiable systemicatastrophic failureisks The SpaceXecord appears to

omit any mention of whether it secured any insurance against multiple forms of
catastrophic failure, or whether it sought such insurance and was denied, and if it was
denied, what were the reasorsuch information exists, it shouleélproducedlf such
information does not exist, it is fatal to the project for obveysgtemic riskeasons

noted herein.

E. Sufficientlndemnification Protectiofor the U.S. Government adidr its Citizens

Appears Unmet At the April 23, 2020, the@OpenCommissiorMeeting,a Report &

Order and Further Notice of Proposed RulemakigPRM)concerning space debris
was adopted Statements were made by International Bureau staff and FCC
Commissioners that the lack of sufficient indefication protections existeir satellite

systems.Such concerns were manifested also in the FNFRM.

32The FCC holds requirements under the Administrative Procedures Act (APA), National Environmental Policy Act
(NEPA), Radiation Hazard Report (RHR) obligations, Regulatory Flexib{R¥A), Secure 5G and Beyond Act, the
Constitution and Convention of the International Telecommunications Union (ITU CSCV), and other similarly
situated crossagency and crosgovernment obligations, to conduct a detailed review of a modification request
that is this massive in scope.

33 See "Mitigation of Orbital Debris in the New Space AgzDocket No. 1813." REPORT AND ORDER AND
FURTHER NOTICE OF PROPOSED RULEMAKING. Adopted: AprdtEarageaphl35Y In thé Notice, the
Commission soughltomment on whether Commission space staticensees should indemnify the United States
against any costs associated with a claim brought againdtttited States related to the authorized facilities
under international law, specifically the Outer Spdeeaties. Almost all commenters addressing the proposed
indemnification requirement raised concerrend several argued the proposal should be examined further before
it is adopted. We conclude th&trther development of the record on this topic is wartad and we address this
topic in the FurthelNotice belowe
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Accordingly,who would be liable ithe SpaceX Major Modification is granted ssame
portion of that network isubsequentlymplicated ina systemic failure of thatetworkor
of another spacborn systemWVhat happens if thgystemic failure is trackto a
subsequentatastrophic failure adin earthborn system, such adrain collision or truck
collision oralargecargoship containing volatile chemical or other haziaus
substance What if the scale of such a diter is on the scale of the Bhogabk
catastrophe®? Is the United States Government liable? Are the people of the United
States liable?Should these questions safelycovered and answergdior to approving
the SpaceX Major Modification or continuing with its underlying authorities?

. Certified Spectrum Management Operations & Management Declasgpmars to be

Missing: The SpaceXecordomits stating whether it engaged a trained and certified
Spectrum Manager to routinely not daily,assess power levelgdio-frequency RF)
radiation, and spectrum interference mitigation techniques and made those reports
available and open faransparent reviewlt is standard industry practice to engage
professional frequency management and coordination seraicgéshe FCC itself
certifies spectrutmanagement professionals and organizationa varietyof modes of
spectrumbased communit@ns including satellite’®

. Federal Agency RF Studies in their respective areas of expertise is Migsia@paceX

record appears tomit stating whether peeeviewed studies been completed to assess
the impact of radidrequency exposure causedthg proposed SpaceX netwohat is

the RF impacbn humans, flora, and faures assessday expert agencies including and

34 https://en.wikipedia.org/wiki/Bhopal disaster

35 See FCC International Bureau webpage at:
http://licensing.fcc.gov/myibfs/ibfsresources.do?resource=coordinationresour&ee generally, for other

servicesCFR 47, Section 90.17See alsowyww.NSMA.org
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not limited to the National Institutes of Health (NIH), the Environmental Protection
Agency (EPA), the Food and Drug Administrati@A), the Center for Disease Control
(CDC),andthe National Oceanic & Atmospheric Administration (NOARAWhat is the
expert opinion and obligatidior all other federal human and environmental health
agencies whose statutory missions are implicated or potentially implicated by the
potential national and global impact of the SpaceX netwdfkere theyiven a

reasonable opportunity to conduct pesriewed studies reasonably necessary to make an
informed contributiof?

H. Notice to Individual Contractors and Small Businesses is Missling SpaceX

application and record appears to omit a guaranteeffieativeandreasonald notice

has been provided tadividual contractors and small businesses of their Regulatory
Flexibility Act (RFA) rights in the context of the unprecedented proposed modification
The historicandglobal scale of the SpaceX application, and its vahogposition, and

also its potential risks related to security, economic impact, surveillance and privacy
vulnerability, radiofrequency exposure, light pollution, or environmental impacsall
implicated®®

|. Federal Agency food production and food security studies in their respective areas of

expertise is missingThe SpaceX application and the underlying record appears to omit

stating whether pegeviewed studies been conducted that established a radiofrequency
(including and not limited to thermal, electromagnetic andinaizing) exposure
standard for assaag the potential harm to U.S. food production (including and not

limited to meat, dairy, vegetable, fruit and nut, honey). Also omitted was whether the

3¢ See Generally, U.S. Small Business Administration, Office of Advutasy/advocacy.sba.gov/resources/the
regulatoryflexibility-act/ [website accessed, Ma36, 2020.
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relevant U.S. agencies such asd not limited tothe USDA, CDC, EPA, FDA,

Department of Energy aridepartment of Education were notified to assess these matters
in relation to their statutory duties, and if so, whether they agreed that the SpaceX
network as proposed for modification, or as previously authorized, is safe or otherwise
materially impactshteir statutory dutie¥’

J. PeerReviewedimpact Assessmenand Relevant U.S. Agency Permissions, Regarding

U.S. National Astronomy Systems Appears to Be Missifige SpaceX application and

record appears to omit (i) pemviewed studies, and (Written declarations from

impacted federaktate, international and independasironomy facilities, that show

there will not be systemicdamageo t hose f aci Ifthatinfaensation capabi | |
exists, please cite to it. If it does not exist, winy? SpaceX holds an affirmative

obligation to meet allequirements foa major modification application

Image 98

37 See fn 32 for some of the FCiiteragency consudttion requirements.

%8 The National Radio Quiet Zone covers portions of West Virginia, Virginia and Maryland. Sources: Green Bank
Observatory, and Wikipedia.
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K. Does the SpaceX Modification as Proposed AcknowledgeDitferences in People, and

in other Living ThingsPeople are not all the same. Some people want and can tolerate

being exposed to artificiallgenerateghulsed radiatioms a tradeoffo enjoybroadband
connectivity. Some people cannot get enough connectivity and will be unsatisfied with
even the speeds and coverage that SpaceX is proposing in the instant modification. Other
people feel they are fine in their homes and placésishessanddo not desire

additional connectivity options. Finallpome people feel they are already overwhelmed

with the amount of RF radiation and lighollution that is intruding on their property and

person, and they want it to stop.

39The National Radio Quiet Zone covers portions of West Virginia, Virginia and Maryland. Sources: Green Bank
Observatory, and Wikipedia.

21



Imagell40

Image 12

405G & Green Earth Initiatives: New Opportunities in Spectrum Managefenb | (i A 2 y | Manafeindén©O (i NXzY
AssociatiomAnnual ConferenceSandri, Joseph Mday 15, 2019 https://nsma.org/wp-
content/uploads/2019/05/5gand-greenearth-initiatives. pdf

41 bid.
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